The importance of this research is driven by the fact that visual educational tools provide greater opportunities for the development of self-educational competence of students. Visual learning space, however, has its own specific characteristics which students should take into account. Future teachers are intended to become role-models for students and teach them to develop self-educational competence. Difficulties associated with this development process and perspectives for the transformation of the education system, taking into account positive effect of visual learning space on the development of selfeducational competence of students, require detailed research. Accordingly, favorable conditions such as openness, collaboration, and analytical orientation, that visual learning space creates for future teachers' self-development, were defined and accessed in this paper.
Introduction
There are two priorities for future teachers, namely, to develop the ability to act within a variety of situations and to succeed academically through self-educational competence. Teachers face the additional challenge -they need to become role-models for students and demonstrate personal traits and abilities such as determination, mobility, responsiveness, the ability to absorb and apply knowledge to new situations, and the ability to effectively communicate with other people. Each of these abilities can be developed through self-education. All this requires a particular approach to the education process.
In order to meet the challenge, it is essential to use visual tools, which create visual learning space, as a leading educational technology in pedagogical education and a means of organizing teachers' work.
Unlike common visual materials, visual tools imply that teachers operate dynamic visual objects, use concepts and schemes which disclose the content of curricula and the process of learning.
The main goal of visual learning space, emphasizing its integrity, is to disclose the content of components of education process while preparing future teachers. The pursuit of the established goal presupposes adequate demonstration of learning materials. The basis for technical realization of visual learning space is the digital workbook for students, which was experimentally tested. Visual tools are aimed at presenting theoretical materials, exercises and instructions for them, and results of assignments in a way that is easy to understand. Thus, a distinctive feature of the digital workbook is its complexity ensuring the targeted application of visual tools, which together form visual learning space.
The claimed complexity of visual learning space, outlined in the article, includes various development paths of visual learning and self-education, and correspond to different types of visualization, which can be grouped as follows:
-The first-order visualization. It aims to support self-education, in which visual tools are extensively used to learn new material. The leading role of visual tools here is to demonstrate intra-objective (internal) and extra-objective (external) dynamics, which is consequently the basis of the contents of taught subjects.
-The second-order visualization which leads to the collaborative creation and transfer of selfdevelopment techniques to students. Visual tools, which include motivational sketches and pictures, structured representation of goals and ways of achieving them, plans of activities presented schematically, educational video podcasts, and the use of infographics for presenting possible results, are more preferable than other visual tools.
In this way, visualization provides analytical support for self-understanding and is intended to justify the choice of practical and useful visual tools based on personal priorities. This type of visualization is personalized, as people are acting on basis of their own preferences. The main objective of visual tools, used in internal analysis, is to re-examine the previous visual experience, assess it and understand. As a result, it is possible to evaluate which visual tools were effective and which tools did not increase students' achievement.
Problem Statement
There are different approaches to the definition of competence in pedagogical literature. Having analyzed these approaches, it may be noted that competence in a general sense is a characteristic of a personality, implying that a student has a particular developed competence and including personal attitudes https: //dx.doi.org/10.15405/epsbs.2018.09.86 Corresponding Author: Elvira G. Galimova Selection and peer-review under responsibility of the Organizing Committee of the conference eISSN: 729 to this competence, the scope of activities and minimal experience in a particular field (Shishov & Agapov, 2002; Zeer & Symaniuk, 2011; Mityaeva, 2007; Petrov & Degtyarev, 2005; Selevko, 2004) .
The main learning outcome according to competency-based approach is the development of key competences, which presuppose the ability of a person to cope with various challenges (Khutorskoy, 2003) .
Competency-based approach changes the place of a teacher in the organization of the educational process as well as the nature of relationship between a teacher and a student. A teacher serves as a mentor, facilitator, and partner, who guides learners in their independent pursuit of knowledge. In order to apply the competency-based approach to education, it is essential to create a special learning environment, which promotes the development of one of the key competences, viz., self-educational competence.
The notion of self-educational competence and approaches to its development are discussed in the works of many scholars and researches, who conclude that self-educational competence is developed during self-education activities (Podnebesova, 2018; Fomina, 2004; Sagitova, 2011; Sokolova, 2013) .
The development of this competence plays an important role in any type of educational activity (scientific and research, project, creative, professional, etc.) . This problem is especially acute at the early stages of competence development. Self-educational competence is nowadays regarded as an important professional skill. Teachers should engage in lifelong learning in order to maintain their expertise in their respective fields. Therefore, higher educational establishments are facing the challenge to create necessary conditions for the development of self-educational competence of students. It is vital that a need for selfeducation becomes the basis for the development of students' personalities and expertise (Zlotnikova, 2015) .
Thus, the first condition for an effective educational process is the organization of collaborative visual learning space which promotes the development of self-educational competence of future teachers.
This learning space was created to prepare future teachers at the Institute of Psychology and Education of Kazan Federal University (KFU). In order to design quality learning space, the digital workbook, based on Google tools, was introduced. A digital workbook platform provides a number of functions, namely, search function, select function, the function which allows users to view teaching materials for the course. It also enables students to view, edit, and comment individual documents created by their peers.
The second condition refers to collaborative organization process aimed at the effective development of self-educational competence of future teachers. Collaborative visual learning space presupposes that students participate in collaborative activities and present the results visually, for instance, they conduct collaborative surveys, collect research information, collaboratively create questionnaires, and visually present survey findings or statistical analysis using summary tables. Collaborative activities become a priority in teacher education and take on many different forms. These activities contribute to positive environment in the classroom, improve the teacher-student relationship, which is based on cooperation and the promotion of self-development, rather than on a teacher's authoritarian control.
Very important becomes analytical orientation of visual tools and teaching resources, presentations and text documents, aimed at representing information systematically. Analytical orientation of visual learning space has been apparent in applying content analysis to the documents that students prepared, and determining the sample size of educational materials using keywords research. Thus, the basic idea of selfeducation is that the development of teachers' capacity to act purposefully and constructively to direct their https: //dx.doi.org/10.15405/epsbs.2018.09.86 Corresponding Author: Elvira G. Galimova Selection and peer-review under 
Research Questions
In order to ensure that the need for self-development enables the development of expertise of learners, it is crucial to increase the effectiveness of educational process and create visual learning environment, in which the transfer of experience about self-educational competence from future teachers to their future students becomes a top priority.
Purpose of the Study
This study is aimed at determining the conditions for the effectiveness of visual learning space and its influence on the development of self-educational competence of future teachers. It has been experimentally shown that the main conditions contributing to the effectiveness of the visual learning space are openness and collaboration.
Research Methods
During the study, we used a range of research methods, which are as follows:
1. The organization of educational process in open information space based on Google tools, which provide a number of functions, namely, search function, select function, the function which allows users to view teaching materials for the course. It also enables students to view, edit, and comment individual documents created by their peers; 2. Analysis of surveys created by students. It should be noted here that future teachers learn to collect research information, collaboratively create questionnaires, and visually present survey findings or statistical analysis using summary tables; 3. Analysis of visually presented materials, presentations and text documents, and their classification; the application of content analysis to the documents that students prepared, and the determination of the sample size of educational materials using keywords research. 
Findings
The study presupposed a new organization of educational process with innovative pedagogical strategies, contributing to the development of self-educational competence of students. This organization process is aimed at identifying the most effective visual tools which can be tested when students collectively do exercises in the digital workbook. Components of self-educational activity in visual learning space will be presented later in the article.
Openness as a condition for the effectiveness of visual learning space and the development of self-educational competence of future teachers
The first and foremost condition for the effectiveness of visual learning space, which was experimentally tested, is openness. Almost all of the participants, taken part in this research, highlighted a positive effect of a visual representation of the results of students' work on the development of students'
self-educational competence. It is possible to monitor students' work in and outside the classroom in open learning space. Table 01 below summarizes data on the aspects of openness of visual learning space, which students consider the most important in the process of visualization. The most important aspects of openness of visual learning space, which students highlighted during the experiment, were summarized and presented in order of significance in Table 01 .
'Separate education levels' were chosen by a large group of students (22%) as the most important aspect of visual learning space. It can be explained by the fact that graded education facilitates the process of setting educational goals taking into account students' specialization. Students also commented that openness in the context of a particular education level allows for the possibility to learn the successful practices of other teachers from the Department of Pedagogy at various educational establishments.
The second most important aspect of openness, marked by 18% of students, deals with peculiarities of studied subjects. The reason of this choice is that the peculiarities determine the structure and the content of curricula for future teachers. Students noted that monitoring of teaching programs is crucial at the current stage of the development of informatization, which provides an access to many components of education system. According to future teachers, visual representation of learning content is the most useful practice in visual learning environment. Monitoring of learning content can serve as the basis for an informed choice of the most suitable visual tools for students. 
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The third aspect titled 'types of visual tools' was mentioned by 17% of students. It refers to the organization of activities in visual learning space contributing to the development of self-educational competence of future teachers.
A disciplinary approach presupposes the choice of various visual tools and their arrangement in groups based on their connection to taught subjects such as humanities, physical and mathematical sciences, or natural sciences. Types of visual tools (intra-objective or internal and extra-objective or external)
perform different functions and are used to highlight the peculiarities of a particular taught subject.
It should be noted here that 43% of students chose other aspects of openness of visual learning space, meaning that a more detailed analysis of research questions is required.
On the basis of analysis of student papers, available in an open learning space, we created Table 02 to show how visual tools and what types of visual tools were used in the education of future teachers specializing in various disciplines. It is significant that the overwhelming majority of visual tools consisting 48% was implemented in teaching humanities. Apparently, pedagogy students preferred using extra-objective tools, as they are easy to prepare. In most cases, application of visual tools in humanities presupposes that students create simple illustrations and use them as additional education resources.
Nature and mathematical sciences require more complicated tools of visualization, namely, intraobjective tools, chosen by 19% of students, and the combination of intra-objective and extra-objective tools, applied by 18% of students. The combination of extra-and intra-objective tools may be used to present dynamic visual models, formulae, and charts.
Application of visual tools in information sciences is not shown in detail, as it requires software programming language skills, understanding of software packages and algorithm analysis techniques, which are not closely connected to key pedagogical competences. Thus, only 7% of students use visual tools in information sciences.
Collaboration as a condition for the effectiveness of visual learning space and selfdevelopment activities of future teachers
Collaboration is an important condition for the effectiveness of visual learning space. When students have an access to a software platform allowing to view and edit documents online, they can easily identify https: //dx.doi.org/10.15405/epsbs.2018.09.86 Corresponding Author: Elvira G. Galimova Selection and peer-review under responsibility of the Organizing Committee of the conference eISSN: 733 and analyze challenges faced by their peers. The digital workbook, which was tested during the experiment, proved to be very effective in collaborative activities. There are some differences in the organization of collaborative activities. Teachers should not only influence students' development, but also work towards self-improvement. However, less than half of future teachers (39%) indicated their willingness to change their work styles. The majority of participants (61%) claim that it is essential to change students' work style. Nevertheless, the transfer of self-educational technologies to students requires efforts of both sides. Students observe teachers' self-development, learn from their experiences, and therefore formulate their own strategies in order to develop self-educational competence.
Students' and teachers' work deals with accumulation and transfer of experience related to selfeducation. Teacher should be aware how to use visual tools effectively. Total 260 100
As seen in Table 04 , students prefer recording podcasts on mobile devices to preparing presentations.
This fact deals with the development of modern technologies. The use of combination of visual tools can be described as an effective educational practice. For instance, it is possible to include infographics, 'dynamic' models and schemes in a video podcast. A combination of visual tools was highlighted as positive by most of those interviewed (78%). However, only 7% of respondents showed how they use a combination of visual tools in practice. Posters (5%) and tables (2%) were the least preferable visual tools.
This can be explained by the fact that they refer to traditional means of presenting information and lack the possibility of dynamic visualization.
The experiment showed that a small proportion of future teachers could enumerate (7%) and give examples (3%) of visual tools which promote collaborative activities. The number of people aware of visual tools contributing to collaboration between students increased and constituted 21% after the use of the digital workbook at the final stage of the experiment.
https: //dx.doi.org/10.15405/epsbs.2018.09.86 Corresponding Author: Elvira G. Galimova Selection and peer-review under Conditions for the effective use of visual tools, contributing to self-development of teachers, were identified on the basis of content analysis; they are as follows: variable visual tools as a means of the development of self-educational competences, visual learning space as a means of transferring ways for the development of self-educational competences, a modern computer platform, software, free Internet access, educational resources taking into account the potential of ICT. Table 05 shows the amount of participants, using visual tools in the classroom at different grades of elementary school. During the experiment, it was necessary to not only express an opinion on the use of visual tools in the classroom, but also prove it in practice.
The experiment also consisted of preliminary surveys and classes on the use of visual tools in the classroom. During school-based internships, students had an opportunity to apply the acquired knowledge in practice. Based on a survey of future teachers, who have already done school-based internships and gained experience in using visual tools in the classroom, we identified some recurrent challenges encountered by future teachers. These challenges can be listed in the order of their frequency: 1) the lack of effective disciplinary-based audio-visual means of education at schools (61.9%); 2) the lack of teachers' necessary https: //dx.doi.org/10.15405/epsbs.2018.09.86 Corresponding Author: Elvira G. Galimova Selection and peer-review under responsibility of the Organizing Committee of the conference eISSN: 735 knowledge and competences required for using audio-visual means of education (28.6%); 3) the underdevelopment of visual tools and their failure to take into consideration age specificities (9.5%).
Research findings show that there is an increasing tendency among teachers in using visual tools in the classroom, which are an integral part of self-development activities.
Conclusion
It should be noted that self-development and self-reflection of teachers and students differ. The traditional way of teaching presupposing that teachers deliver educational material and simultaneously explain ways of independent learning proved to be ineffective. Visual tools, introduced in the paper, allow for the possibility to eliminate disparities in students' knowledge, avoid information overload, and create and maintain supportive and safe learning environment in the classroom.
The research showed that proposed conditions for 'openness' and 'collaboration' motivate future teachers to develop their self-educational competences and transfer the experience of self-educational activities from teachers to students and from future teachers to their future students.
During the experiment, each student gained preliminary experience of different ways to develop self-educational competence while using modern computer technologies, the software, and the Internet.
Students also started to better understand the development mechanisms of visual learning space. All this encourages future teachers to develop their self-educational competence in order to transfer it to future students during their professional activity.
